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TRACK  ELEVATION. 

The  subject  of  track  elevation  is  a  very  important  one 
in  view  of  the  fact  that  nearly  all  railroads  coming  into 
the  city  of  Chicago,  and  in  fact  all  large  cities,  are  elevat- 
ing their  traces. 

A  few  years  ago  none  of  the  roads  had  their  tracks 
elevated,  which  necessitated  many  grade  crossings  in  the 
city  and  made  it  necessary  to  rim  trains  at  a  comparatively 
low  rate  of  speed,  as  well  as  making  many  dangerous  cross- 
ings where  accidents  were  quite  frequent .  By  elevating  the 
tracks  all  grade  crossings  were  done  away  with,  thus  reduc- 
ing the  danger  to  human  life  and  also  allowing  an  increase 
in  speed  of  trains. 

In  the  last  ten  years  nearly  all  roads  leading  into 
the  city  have  elevated  their  tracks  and  it  is  the  purpose 
of  this  thesis,  to  take  up  the  computations  and  make  all 
drawings  necessary  for  the  determination  of  all  cost  data  as 
well  as  the  final  cost  of  the  work.. 

The  work  taken  up  refers  to  that  part  of  the  Chicago, 
Rock  Island  &  Pacific  Railroad's  tracks  from  72nd.  Street  to 
and  including  83rd. Street,  a  distance  of  8600  feet.  As  the 
tracks  are  already  elevated  south  to  76th.  Street  very- 
little  work  is  required  up  to  that  point.  At  76th.  Street 
the  present  tracks  run  down  to  grade.  It  is  the  intention 
to  start  the  fill  at  the  center  line  of  72nd.  Street, and 
going  south,  have  an  ascending  grade  of  .4$  from  that  point 
to  a  point  between  78th.  and^ath.  Streets  where  a  maximum 
elevation  of  30  feet  is  reached,  this  e legation  being 


2. 
necessary  to  enable  the  Chicago,  Rock  Island  &  Pacific  Rail- 
road tracks  to  pass  over  the  tracks  of  the  Chicago  &  Western 
Indiana  Railroad  tracks,  which  at  the  present  time  cross 
at  grade. 

From  this  point  the  grade  is  descending  until  the  pres- 
ent grade  of  the  track  is  reached,  with  the  same  rate  of 
grade  as  the  ascending  grade,  or  .4f.. 

The  surveying  that  was  done  in  this  work  consisted  of 
taking  a  profile  of  the  present  track  and  plotting  that  and 
the  proposed  profile  as  shown  on  Plate  I.  Cross-sections  of 
the  present  road  bed  were  taken  and  plotted,  together  with 
the  proposed  cross-sections.  These  cross-sections  were  taken 
at  intervals  of  100  feet  and  are  shown  drawn  to  scale  on 
Plate  II. 

The  angles  between  the  intersection  of  the  streets  and 
also  the  angle  of  intersection  of  the  Chicago  &  Western 
Indiana  Railroad  with  the  Chicago,  Rock  Island  &  Pacific 
Railroad.  Prom  this  data  the  plan  of  the  entire  work  was 
drawn  (Plate  III)  and  also  the  large  scale  plan  of  that  part 
of  the  work  extending  from  78th.  Street  to  and  including 
79th.  Street.  (Plate  IV.) 

The  filling  required  begins  at  72nd.  Street  and  extends 
to  83rd.  Street i  The  amount  of  fill  was  determined  from  the 
cross-sections  (Plate  II).  The  differences  in  areas  of  the 
present  and  proposed  cross-sections  were  determined  by  means 
of  a  planimeter  and  the  volume  of  fill  required  was 
calculated  by  the  formula  using  average  end  areas  into  the 
length,  the  length  in  every  case  being  100  feet  or  less. 
Deduction  was  made  for  all  street  crossings. 


The  bridge  work  necessary  is  the  raising  of  the  present 
bridges  located  at  73rd.,  74th.,  75th.,  and  76th,  Streets  to 
the  required  elevation,  and  putting  new  Plate  Girder  bridges 
in  at  79th.,  80th.,  81st.,  and  83rd.  Streets.  Through  girders 
are  to  be  used  at  the  Streets  named.  Plates  V,  VI,  VII,  VIII, 
IX,  X,  XI,  XII,  show  these  bridges  as  the;  will  be  when  the 
work  is  completed. 

As  shown  in  the  plan  (Plates  IV,  XIII,  &  IX),  a  system 
of  deck  plate  girders  is  to  be  used  from  the  crossing  over 
the  Chicago  &  Western  Indiana  Railroad  to  79th.  Street. 
V/here  necessary  built-up  steel  posts  will  be  used  to  support 
the  girders  thus  making  the  length  of  all  the  deck  girders 
approximately  the  same. 

At  the  crossing  of  the  Chicago  &  Western  Indiana  Rail- 
road, through  plate  girders  will  be  used,  There  will  be 
steel  posts,  set  tketweeii  the  tracks  of  the  Chicago  &  Western 
Indiana  Railroad's  tracks,  to  shorten  the  spans  of  the 
girders.  The  reason  for  putting  in  these  posts  and  for  using 
through  girders  is  to  provide  sufficient  head  room  for  the 
Chicago  &  Western  Indiana  Railroad  in  case  they  elevate 
their  tracks,  which  it  is  proposed  to  do. 

Where  new  through  plate  girders  are  put  in  the  floor 
system  shown  in  Plate  XVIII. will  be  used.  With  this  I-beam 
type  of  floor  system  the  noise  of  passing  trains  is  very 
slight,  and  the  cost  of  building  them  is  much  less  than  for 
the  old  type  of  floor  beams  and  stringers. 

Owing  to  the  large  amount  of  filling  required  and  to 
the  narrow  right  of  way,  retaining  walls  must  be  built  neat- 
ly the  entire  distance.  Walls  5  feet  high  are  to  be  built 
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from  75th.  Street  to  76th.  Street  and  from  81st.  Street  to 

83rd.  Street.  Walls  10  feet  high  are  xo  he  built  from  8[  I  . 

Street  to  81st.  Street  and  12  foot  walls  from  76th.  Street 

to  the  crossing  over  the  Chicago  &  Western  Indiana  Railroad, 

and  from  79th.  Street  to  80th.  Street. 

All  retaining  walls  are  to  he  built  of  cross-sections  as 
shown  in  Plates  XIV,  XV,  &  XVI,  and  a  mixture  of  1  s  6  con- 
crete iB  to  he  used  in  all  of  this  work. 

Abutments  for  the  bridges  will  have  to  be  built  at 
79th.,  80th.,  81st.,  and  83rd.  Streets  and  for  the  plate 
girder  system  just  north  of  79th.  Street. 

The  abutments  under  the  bridges  that  are  already  in 
place  at  73rd.,  74th.,  75th.,  and  76th.  Streets  will  be  used. 
At  73rd.  Street  nevr  pedestals  -ill  be  put  in  which  Trill  be 
of  sufficient  height  to  raise  the  girder  to  the  required 
elevation.  At  74th.,  &  75th.  Streets  the  bridges  will  be 
raised  and  new  parts  built  up  under  the  girders  on  top  of 
the  old  abutments.  Timber  cribs  are  to  be  built  up  under 
each  set  of  4  girders  at  points  A,  B,  &  C  (Plate  XVII),  care 
being  tahen  to  jach  up  the  middle  first  and  let  it  tahe  at 
all  times  fully  half  of  the  weight  of  the  bridge.  This  is 
necessary  on  account  of  the  side-r/alh  not  having  as  firm  a 
foundation  as  the  street. 

Coffer  dams  of  12"  X  2"  or  10"  X  2  "lagging  with  6"  X6" 
vertical  posts  are  to  be  built  at  "X".  By  bracing  the  upright 
posts  against  the  girders  the  posts  can  thus  be  made  to 
stand  when  driven  only  about  5  feet  in  the  present  road-bed. 

For  the  bridges  at  73rd.  and  74th.  Streets  the  vertical 
posts  need  not.be  set  so  deeply.  As  the  girders  are  jached 
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up  the  rails  may  be  run  across,  the  snail  span  between  the 
end  of  the  bridge  and  the  coffer  dame,  and  trains  accommod- 
ated on  all  of  the  tracks. 

The  coffer  dams  at  "X"  are  to  be  made  vertical  and  the 
face  will  then  serve  as  the  back  side  of  the  forms  for  the 
added  portion  of  the  abutment. 

On  all  of  the  bridges  from  73rd.  Street  to  76th.  Street 
the  tracks  are  to  be  removed  from  their  present  rigid  fast- 
ening to  the  bridge  and  ballast  and  wood  ties  put  in  to. 
carry  the  rails.  There  will  be  no  bond  (except  ballast) 
between,  either  the  ties  or  the  rails,  and  the  bridge  floor. 

At  76th.  Street  the  new  portion  of  the  abutment  will  not 
only  extend  above  the  old  abutment  but  will  also  extend  dotvn 
behind  the  old  abutment  to  the  original  ground  level  thus 
insuring  enough  condrete  to  resist  the  overturning  moment 
of  the  fill.  This  overturning  moment  will  also  be  resisted 
to  some  extent  by  the  bracing  the  girder  tends  to  give  to 
the  abutment. 

There  being  no  rigid  fastening  between  the  rails  and  the 
bridge  the  roadbed  will  be  more  uniform  and  elastic  and  the 
noise  of  passing  trains  will  be  reduced  to  a  minimum.  With 
the  increased  head  room  given  by  the  raising  of  the  bridges, 
the  grades  of  the  streets  may  be  restored  to  the  original  or 
natural  elevation. 


COST  DATA. 

The  cost  of  the  fill  was  determined  by  figuring  the  cost 
of  the  sand  loaded  on  the  cars,  the  cost  of  hauling  the  sand 
twenty-six  miles,  and  the  cost  of  unloading  and  placing. 

The  total  volume  of  the  &and  required  for  the  fill  vras 
determined, as  previously  stated,  by  finding  the  areas  of  the 
cross-sections  of  the  fill  required  and  multiplying  the  mean 
area  by  the  length.  In  all  cases  the  length  was  taken  as  100 
feet  or  less.  By  this  method  of  calculations  the  total  fill 
required  was  found  to  be  339,030  cubic  yards.  The  cost  of  the 
sand,  loaded  on  the  cars  at  the  pit,  is  10rJ ,   the  cost  of  haul- 
ing 26  miles  is  25^  and  the  cost  of  unloading  and  placing  is 
5^  making  the  total  cost  per  cubic  yard  40^.  The  total  cost 
of  fill  is  then  found  to  be,  $.40  X  339, 030 =$135,612.00 

The  fill  thus  determined  did  not  include,  the  ballast 
that  is  required.  The  amount  of  ballast  required  for  the 
"three  tracks  for  3600  feet  or  1.63  miles  is  22,934  cubic 
yards.  Stone  ballast  will  be  used  throughout  the  work,  the 
cost  of  such  ballast  being  01.25  per  cubic  yard  put  in  place 
under  the  track.  The  cost  of  the  ballast  is  therefore; 
$1.25  X  22,934  =  ^28,667.50 

The  next  item  in  the  track  work  is  the  ties.  Ties  are 
spaced  16  every  33  feet,  thus  making  the  number  required 
12,528.  Ties  that  have  been  treated  cost  $.75  apiece  on  the 
ground  under  the  rails.  Tiiis  makes  the  cost  of  ties 
$.75  X  12,528= &9, 396. 00 

Rails  F.  0.  B.  cost  $30.00  per  gross  ton.  Using  90# 
rails  30  feet  long  the  number  required  for  the  three  tracks 
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is  therefore  692.  The  cost  is  therefore  ^30.00  X  692  =  o20,760 

For  rails  30  feet  long  352  pairs  of  splice  bars  are  re- 
quired per  mile  of  track.  There  being  three  tracks  each  1.63 
miles  long  the  number  of  pairs  of  splice  bars  required  is 
3  X  1.63  X  352  =  1722 

Using  6  hole  splice  bars  weighing  70#  per  pair  the  total 
weight  of  vsplice  bars  required  is  70  X  1722  =120, 540#.  At 
1.35^  per  pound  the  cost  of  splice  bars  is; 
#.0135  X  120,540=|1,627.29 

Using  spites  measuring  5  l/2M  X  9/l6»  under  head  the 
number  of  Kegs  per  mile  is  28.16  Each  keg  contains  about  375 
spikes.  The  weight  of  each  keg  being  200#  the  weight  of  the 
spikes  required  for  one  mile  is  5632#.  The  total  weight  of 
spikes  for  4.89  miles  d>s  therefore  4.89  X  5632  =2 7,540. 48$ 
At  a  cost  of  $.0175  per  pound  the  total  cost  of  spikes  will 
be  1.0175  X  27,540.48  =  8481.96 

Using  a  30'  rail  with  a  6  hole  splice  bar  the  number  of 
bolts  required  for  one  mile  of  track  is  2112.  The  total  num- 
ber of  bolts  required  is  therefore  4.89  X  2112  =  10,328.  There 
being  170  bolts  (4n  X  7/8")  in  a  keg  of  200#  the  total  weight 
of  bolts  is  10,328/170  X  200  =  12, 150. 6#. At  a  cost  of  $.024 
per  pound  the  total  eost  of  track  bolts  is  $291.62 

In  figuring  the  weights  of  girders  in  order  to  determine 
the  cost,  the  table  (Plate  19)  'was  used.  By  this  table,  the 
length  of  span  in  all  cases  being  known,  the  weight  was  found 
directly.  There  being  four  girders  at  each  street  crossing 
the  total  number  of  girders  required  for  the  crossings  at 
79th.,  80th.,  81st.,  &  83rd.  streets  is  16.  Tiie  span  of  the 
girders  in  every  case  was  71  feet.  Prom  the  table  we  find 


Span. 

NO. 

Of 

69.6' 

4 

63' 

1 

54  • 

1 

50' 

1 

40* 

3 

61' 

8 

57' 

8 
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that  the  total  weight  of  a  girder  of  71  foot  span  is  59,   :,.  . 

The  total  weight  of  these  16  girders  is  therefore  16  X  59,CC0= 

944,00C#.  In  the  -cable  given  below  the  weights  of  the  girders 

in  the  plate  girder  system  just  north  of  79th.  Street, are 

given ; 

ders.   Weight  of       Total  weight, 
single  girder. 

56,000#  224,000# 

46,000#  46,000# 

33,5-  33,500# 

29,000#  29,  C 

2C,50Cv;'--:  61,5 
43, (  " 

:  :-, :        296,:: 
Total  weight   1,034, 000# 

Adding  to  this  number  the  weight  of  the  girders  previously 
determined  gives  a  total  weight  for  all  bridge  work  that  is 
required  of  1,978,000#.  The  bridge  work  in  place  costs  3  l/2p 
per  pound  thus  making  the  total  cost  of  bridge  work} 
$.035  X  1,978,000  =  ^69,230.00 

Using  1  to  3  to  6  concrete  in  all  retaining  walls  makes 
the  cost  per  cubic  yard  $4.00  .  The  cross-sectional  area  of 
the  five  foot  retaining  walls  is  15.5  square  feet.  The  total 
length  of  this  wall  required  is  3,387  feet,  making  the  volume 
15.5  X  3,387  =  62,263.5  cubic  feet. 

The  volume  of  the  ten  foot  and  twelve  foot  retain: 
walls  was  determined  in  the  same  manner  and  the  combined 
volume  of  the  two  is  440,236  cubic  feet.  The  total  volume  of 
the  concrete  to  be  used  in  the  retaining  walls  is  therefore 
502,499.5  cubic  feet  or  18,611.1  cubic  yards.  At  the  cost  of 


|4.00  -per  cubic  yard  as  previously  stated,  the  total  cost  of 

the  retaining  walls  is  |4.00  X  18,611.1 =$74, 444. 40  . 

The  sane  mixture  of  concrete  toeing:  used  in  the  abute- 

ments  the  cost  per  cubic  yard  will  be  the  same.  The  volume  of 

concrete  required  for  the  atnrtements  is  12,530  cubic  yards 

making  the  cost  of  abutements  84.00  X  12,530 =$50,120.00  . 

The  total  cost  of  the  concrete  work  will  therefore  be  the 

sum  of  the  costs  of  the  retaining  walls  and  the  abuteraents  or 

|74,444.40  «■  |50, 120. 00=^124,564. 40  . 

The  total  cost  of  the  elevating  of  the  distance  of  8,600 

feet  is  therefore; 

Cost  Of  fill 8135,612.00 

"    "   Ballast $  28,667.50 

ii    ii   Ties 8   9, 396. CO 

■    ■   Rails $  20,760.00 

»   ■  Splice  bars $  1,627.29 

"    "   Spikes 481.96 

"    ■   Track  Bolts $    291.62 

"   "  Bridge  Work $  69,230.00 

"   "   Concrete  Work <  ■124,584.40 

Tot  Pi  Cost 8390,830.77 

As  the  work  is  to  be  done  by  contractors  20<:.  must  be 

added  to  the  actual  cost  to  allow  for  contractor's  profit. 

The  final  cost  will  therefore  be 

$390,830.77  +   $78,166.15 = $468,996.92  or  an  average  cost 

per  mile  of  road  of  $287, 728.17  . 
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MAT  !C  STB  JCT] 

All  manholes  are  to  b   circular  in  sectioi      ..: 
feet  internal  diameter.  They  are  to  be  built  with  two  rings 
of  brick,  giving  a  thickness  of  eight  :'  i        Lhe  wall, 
bricks  in  the  inside  ring  are  to  he  set  vertically.  The  outer 

may  be  built  of  bats  as  far  as  broken  bricks  on  hand 
will  go,  otherwise  whole  bricks  are  to  be  used. 

On  sewers  three  feet  '    .  leter  and  great  en  the  man- 
holes shall  be  supported  by  the  arch  inv        ]   sewer 

"it,  additional  foundation.  On  sewers  !■.:  feet 

in  die.         Invert  01  the  sewer  thr<   ]        holes 
shall  be  built  of  o   onion  ar   on  eac.  side  th  re&f 

shall  be  built  a  solid  brick  foundation  bw  lvc  inches  thick, 
making  the  entire  foundation  four    t     six  inches  in 
diaraet  r. 

The  bop  of  the  max  ole  i   to  be  two  feet  in  d: 
being  d~  awn  in  by  means  of  six  header  coun.:   .     diameter 
being  decreased  two  inches  for  each  course,  and  an  iron  cover 
set  thereon.  On  unpaved  streets,  t]       2  r  o: 

the  manholes  are  to  be  at  the  surface  of  the  streets;  on 
pa  d  streets,  one-half  inch  1c 

CATCH-BASINS. 

All  catch-basim  are  tc  t  1  section  end  four 

fe  t  in  internal  dil      .  '3  -.  ar  to  be  built  of  tv/o  rj 
of  brick  pon  a  floor  of  two -inch  -pi  no  plank  closely  jointed. 
The  brick!  i]  bh  in    ring  (exc       .he  top  and  bottom 


header  courses)  are  to  "be  set  vertically.  The  outer  ring  may 
may  he  built  of  bats  as  far  as  croiien  bricfcs  on  hand  will  go, 
otherwise  whole  oriel:  are  to  be  used.  The  brick  work  shall 
be  sever:  feet  two  inches  deep;  the  toj  of  the  catch-basin 
shall  be  two  feet  in  diameter,  being  drawn  in  by  means  of 
eight  header  courses,  the  diameter  being  decreased  three 
inches  for  each  course,  a  top  header  course,  being  laid  flush 
with  the  course  belov/  and  an  iron  cover  set  thereon. 

fhe  catch-basins  are  to  be  connected  to  t.v  sewer  with 
nine-inch  pipe  and  trapped  with  nine-inch  half -traps,  the 
bottom  of  the  tray;",  to  be  set  three  feet  and  six  inches  above 
the  flocr  of  the  basin. 

i  shall  be  set  at  the  grade  required. 

COVERS. 
All  cove  s  us<  d  hall  be  of  good  quality  of  cast  iron, 
the  curb  shall  weigh  not  less  than  350  pounds  and  the  lid 
sball  weigh  not  less      l    :  rids,        11  be  of  the 
same  size  ana  pattern  as  iron  covers  now  in  use  by  the  Bureau 
of  Sewers,  in  the  City  of  Chicago,  provided  that  if  the 
catch-be  sins  are  built  in  the  parkways,  lighter  covers 
be  ur-  d  weighing  not  less  than  140  pounds. 

BRICKS. 
The  bricks  shall  be  the  best  quality  for  the  purpos 
which  they  are  intended,  uniform  in  quality,  soi       hard 

-l,  free  from  lime  and  cracks,  and  to  have  a  clear  ri  - 
ing  sound  when  struct,  whole  an  edges  full  and  squar  , 
and  of   standard  dimensions;  they  shall  be  of  compact  te: 


and  after  being    ihoroughl        rie  Led  :  :   wa     r  for 

twenty-four  hours   shall  not   absorb  more   than  15  per   sent   in 
weight   of  water. 

CEMENT. 

The  cement  shall  ce   fresh  made,  of  some  satisfai 
reliable  brand,  and  of  such  quality  and  uniformity  as  has 
be  '  demonstrated  by  t]    oa:  o~:   Local  Improvements  of 
Crie?y~ ,  '  :■  b   ->:'       '  :  .  :■:::■  1  '    y  .  ,   .-.o  ■■  -■-■.:  .J.      y-  ; 

the  construction  of  se  Llai  wori  ,  and  shall  be 

approved  by  the  Engineer. 

Natural  c  i  1  be  so  finely        that  80  per- 

cent of  the  whole  will  pass  through  a  seive  of  loo  meshes  to 
the  lineal  inch,  reated  i       sual  mann 

tensile  strength,  shall  give  r  suits  comparing  favorably  with 
the  best  brand?  of  American  Natural  Cement.  The  cen  tit,  ■> 
tested  in  :  ,   all  take  e       al  set  in  not 

less  than  12  minutes. 

MORTAR. 

The  mortar  fo:  brick  ^orrY.   shall  be  made  by  carefully 
measuring  and  thoroughly  incorporating  one  part  of  natural 
cement  with  two  parts  of  clear.,  sharp  sand  in  dry  state, 
mixed  with  clean  water  to  the  proper  consistency,  and  shall 
be  used  while  fresh,  and  the  use  of  mortar  which  has  set  and 
then  been  retempered  will  not  be  allowed. 


PORTLAND  CE1  LKS . 

FOU'T": 
Soft  and  spongy  plao  s  not  a:  fording         Lb-found- 
ation must  be  dug  out  and  refilled  with  earth,  cinders  or 
other  material  equally  as  good  for  filling  purposes,  thorougn 
ly  compacted  by  flooding        pj  :.    "ever  the  natural 
surface  of  the  ground  is  not  sand  free  from  loam,  the  side- 
walk space  shall  he  excavated  or  filled,  as  may  be  necei 
and  brought  to  a  sub-grade  fourteen  (14")  inches  below  final 
grade.  Upo   this  sue-::        ::.  shall  be  placed  a  layer  or 
clean  cinders,  or  mat  .rial  e  .  x'oe  foundation 

purposes,   horoughly  flood:      i  ly  solid,  and 

brought  to  a  grade  five  (5")  inchesbelow  and  parallel  with 
the  top  of  the  com  .  i.ng  these 

specifications,  sand,  gravel,  c   1    itone,  o  ary  materiel 
of  a  like  character,  free  from  animal  or  vegetable  matter, 
will  be  considered  "equally  as  good"  as  cinders  for 
tion  purp   s,  natural  surface  of  the  gr  u 

sand  and  at  grade,  no  other  filling  will  be  required.  Wher- 
ever filling  is  reaired  in  prepar:    .  e  sub-f oundation,  it 
shall  be  of  sarth,  cinders  or  other  material   ually  ate 
for  filling  purposes,  free  from  animal  or  vegetable  matter, 
l:  be  deposite  .  in  layers  of  riot  more  than  two  (2») 
feet  in  thickness,   ...  p  where  clay  filling  i-  user,  bl 
said  layers  shall  not  be  more  than  one  (1»)  foot  in  thickness 

r  to  be  thoroughly  con    I    bii  flooding  or  ta, 
before  the  succeeding  layer  is  put  on.  All  filling  to  be  done 


in  sue/  a  manner  as  to  leave  a  berm  of  one  (1»)  foot  on 
side  of  and  flush  with  the  top  of  the  completed  vralx,  and 
■.fehall  slope  to  the  surface  of  the  ground  at  the  rate  of  one 
and  one-half  (1  l/2 '  )  feet  horizontal  to  one  (1»)  foot  verti- 
cal. 

II!  MAKING  THE  SIDE',  ALXS,  PORTLAND  CEMENT  SHALL  BE  USED. 
PORTLAND  CEMENT. 

The  Portland  cement  u^-ed  in  this  improvement  shall  be 
subject  to  -one  following  inspection  and  tests  and  must  be  ap- 
proved by  the  Board  of  Local  Improvements  before  it  is  incor- 
porated in  the  wort; 

Fineness.  It  shall  be  so  ground  that  ninety-two  (92)  per 
cent,  will  pass  through  a  standard  No.  IOC  sieve  ha^ 
10,0:'  meshes  per  square  inch,  made  of  wire  cloth,  No.  40 
,  Stubbs'  gauge. 

Soundne ::  s  .  It  shall  meet  t  'Ow- 

ing boiling  test;  A  pat  of  neat  cement,  three  and  one-half 
(3  l/2in.  )  inches  in  diameter,  one-half  (l/2in.)  inch  2. 

"loss  at  b]       r  and  tapering  to  a  feather  edge,  hav- 
ing been  made  on  glass,  and  which  has  remained  in  air  twenty- 
four  (24)  hours  protected  by  a  damp  cloth,  together  1 
broken  briquettes  of  neat  cement,  which  have  remained  in  air 
one  (1)  day  and  immersed  in  water  six  (6)  days,  shall,  after 
being  subjected  to  the  action  of  steam  fo  r  (4)  hours  s 

immersed  in  boiling  water  f our( 4  )  Lours,  show  no  check- 
ing, warping  or  swelling. 

.  The  cement  when  mixed  with  twenty-eig]  t  [2    ) 
per  cent,  of  water,  by  weight,  shall  take  initial  set  in  not 


IB. 

less  than  forty-five  (45)  minutes  as  determined,  by  the 
C-ilnoi'e  needle. 

Strength.  Briquettes  shall  develop  the  following 
ultimate  tensile  stre  igtli  per  quare  inch  of  section;  Heat  — 
one  (1)  day  in  air  and  six  (6)  days  in  water,  500  pounds.  One 
(1)  part  cement  to  three  (3)  parts  torpedo  sand  or  limestone 
screenings,  one  (1)  day  in  air  and  six  (6)  days  in  water,  200 
pounds;  and  shall  show  a  gradual  increase  in  strength  of 
twenty  (20)  per  cent,  at  the  end  _of  twenty -eight  (28)  days. 

Samples  of  cement  which  ii,  is  proposed  to  use  in  the 
work  shall  be  submitted  to  the  Board  of  Local  Improvements  in 
such  quantities,  and  at  such 'time  and  place,  as  will  enable 
it  to  make  all  required  tests. 

The  Board  of  Local  Improvements  reser       right  to 
reject,  without  recourse,  any  cement  which  is  not  satis- 
factory, whether  for  reason.-:  mentioned  in  these  specifica- 
tions or  for  any  good  and  sufficient  cause. 

All  cement  must  be  delivered  on  the  rron.  in  approved 
packages  bearing  the  name,  brand  or  stamp  of  the  manufacturer 
and  shall  be  thoroughly  protected  until  used. 

No  damagi  .     b  weight  package  or  lui  y  c       ill  be 
allowed. 

SAD). 

The  san<   3  "   u    in  mahin0   .   .  ncrete  shall  be 
fcnown  a-  "Torpedo,"  and  must  be  clean,  dry,  free  fro:::  dust, 
loam  and  dirt,  and  of  si?es  ranging  from  one-eighth( l/s" ) 
inch  down  to  the  finest,  in  such  proportions  that  the  voids, 


as  determine.        ration,  shall  not  exceed  thirty-tli: 
(33$)  per  cent,  of  the  entire  volume,  and  it  sh£ 

than  one  hund  ed  (100)  pounds  pei  cubic  foot,  oo  wind- 
drift  e        hall  be  m 

and,  :       tre  t .  shall  be  '  - 

posited  or.  flooring  and  nept  clean  until  need. 

ImE. 

The  stone  used  in  matii      concrete  shall  be  of 

quality  of  limestone,  or  s  -     ually  as  good  for  con- 
crete purposes,  or  washed  gravel,  all  of  which  shell  be  free 
from  dust,  loam  and  dirt  or  other  foreign  substances;  and  of 
sizes  measuring  not  lees  than  one-f ourth(l/4n )  of  an  inch,  or 
more  than  one  (1")  inch  in  any  dimension,  and  when  delive: 
on  the  stree   shall  be  deposited  on  flooring  and  kept  cleai 
until  used. 

.  re  washed  gravel  is  to  be  used  It  must  be  delivered 
on  the  work,  deposited  in  pile?  ana  kept  separate  from  the 
torpedo  s;  nd. 

The  sidewalk  shell  be  constructed  at  the  established 
grade.  Care  must  be  taken  to  bee  Lines  of 

straight  and  parallel,  the  surface  of  ee  n  toi   being  a 
plane,  unless  otherwise  ordered  and  directed.  The  si 
shall  r  st  on  a  foundation  of  cinders,  or  material  equally  :  s 
good  (except  as  specified  above),  which  must  be  nine  (9") 
inches  i  thichness,  after  being  thoroughly  flooded  and  com- 
to  an  even  surface. 


is. 

MIXING  AND  LAYING  0~:  CONCRETE. 

The  concrete  shall  be  mixe  or  movable  v/aier-xight  plat- 
forms of  such  size  as  shall  accommodate  the  manipulations 
hereinafter  specified. 

The  cement,  sand  and  stone  shall  be  nixed  in  th  follow- 
ing  proportions;  One  (1)  part  cement,  two  and  one-half (2  l/2) 
parts  sand  and  five  (5)  parts  of  stone  or  washed  gravel. 
sand  and  cement  shall  be  thoroughly  mixed  dry,  to  which  suf- 
ficient water  shall  be  added,  and  then  made  into  a  stiff  mpr- 
tar.  The  stone  or  washed  gravel,  after     ng 
with  water,  shall  '-hen  be  immediately  incorporated  in  th 
mortar  and  the  mass  thoroughly  mixed  by  turning  over  win. 
shovels,  hoes,  or  mechanical  mixers  at  least  three  (3)  times, 
or  until  each  particle  of  stone  is  thoroughly 
mortar. 

The  concrete  shall  be  remove  L  from  tj  ]  latform  a 
placed  on  the  foundation  in  such  quantities  that  after  being 
rammed  in  place  the  layer  shall  be  of  tj  Lred  thichness 
(four  and  one-fourth  (4  l/4" )  inches),  and  the  v. per  surface 
shall  be  true,  and  three-fourths  (3/4")  of  an  inch  below  and 
parallel  with  ^he  top  of  the  finished  wait.  The  second, or 
finishing  layer,  three-fourths  (3/4")  of  an  inch  thick,  com- 

(2)   .rts  best  Portland  cement,  and  three  (3) 
parts  clean,  screened  torpedo  gravel,  or  fine  granite  screen- 
ings, to  be  put  or;  before  the  first  layer  has  set,  and  trowel 
-ed  sufficiently  to  give  the  completed  walk  a  smooth,  even 
and  glossy  surface. 


II    --  to  be  laid  in  blocks  about  five  (5')  feet  by 
six  (6')  feet,  enclosed  in  wood  forms  made  of  two  (2"  )inch 
by  five  (5")  inch  scantling,  and  blocks  must  be  laid  alter- 
nately, leaving  the  intervening  space  until  all  alternate 
blocks  are  laid  and  cement  set. 

During  the  progress  of  the  worn  the  smb-grade  must  be 
kept  moist. 

SLOP:"].  All  sidewalks  to  be  hen  completed 

the  top  surface  shall  coinci  §        the  space 

between  the  curb  line  and  the  streex  line,  which  grade  shall 
be  in  a  uniform  incline  fro:  A  street  line  tow  curb 
line,  with  a  fall  of  one  (l'»)  inch  in  every  thr   (3»)  feet. 


BRICK. 
COMBINED  CURB  AND  GUTTER. 

In  making  the  combined  curb  and  gutter  Portland  cement 
shall  be  used  and  ordinarily  "will  be  subjected  to  the  follow- 
ing inspection  and  tests; 

Fineness.  It  shall  be  so  ground  that  ninety-two  (92)  per 
cent,  will  pass  through  a  standard  No.  100  sieve  havii 
10,000  meshes  per  square  inch. 

Soundness.  It  shall  meet  the  requirement  of  the  "Boil- 
ing" test. 

Setting.  The  cement  when  mi::ed  with  twenty  {20)   per- 
cent, of  water,  by  measure,  shall  ta&e  initial  set  in  not 
less  than  forty-five  (45)  minutes. 

Strength.  Briquettes,  one  (1")  inch  square  in  section, 
shall  develop  the  following  ultimate  tensile  strength; 
Neat — one  day  in  air  and  6  days  in  water,  400  pounds. 
One  (l)  part  cement  to  two  (2)  parts  fine  granite  screen: 
— one  day  in  air  and  six  days  in  water,  200  pounds;  and  shall 
show  a  gradual  increase  in  strength  of  fifteen  (15)  per  cent, 
at  the  end  of  twenty-eight  (28)  days. 

Samples  of  cements  which  it  is  proposed  to  use  in  the 
worK,  shall  be  submitted  to  he  hoard  of  Local  Improvements 
in  such  quantities  and  such  tine  and  place  as  to  maice  aJ 
required  costs. 

Trie  hoard  of  Local  I        nts  reserves  the  right  to 
reject,  without  recourse,  any  cement  which  is  not  satisfact- 
ory, whether  for  reasons  mentioned  in  tl       cifications  or 


for  an-  good,  a: 

All  cement  to  be  used  in  th  itter 

must  be  delivered,  on  the  i?,rork  in  ap  roved  packages  bearing 
the  name,  brand  or  stamp  of  the  manufacturer.  It  shall  be 
thoroughly  protected  from  the  weather  until  used,  In  such 
manner  as  may  be  directed. 

The  granite  screenings  used,  in  mating  the  concrete  shall 
be  clean,  dry,  free  from  dust,  loam  and  dirt,  and  when  deliv- 
ered on  the  street  shall  be  deposited  on  flooring,  and  sept 
clean  until  used. 

The  crushed,  granite  shall  be  clean,  free  from  dust  and 
dirt,  broken  so  as  to  measure  not  more  than  one  (1")  inch 
in  any  dimension,  and  when  delivered  on  the  stree-  shall  be 
deposited  on  a  flooring  and  Kept  clean  until  used. 

The  granite  concrete  combined  curb  and  gutter  shall  be 
constructed  at  the  established  grade  and  in  a  continous  line 
on  each  side  of  the  street,  twenty  {20*)   feet  from  and 
parallelwith  tne  center  line  thereof.  The  combined  curb  and 
gutter  shall  rest  on  a  foundation  of  cinders  v,rhich  must  be 
six  (6w)inches  in  thickness  after  being  thoroughly  flooded 
and  compactly  rammed  to  an  even  surface. 

The  curb  and  gutter  shall  be  made  of  concrete  formed  by 
intimately  mixing  one  (1)  part  of  cement  with  two  (2)  parts 
of  fine  granite  screenings;  to  this  mixture  shall  be  added 
four  (4)  parts  of  crushed  granite  and  the  whole  thoroug  3 
mixed  together  after  which  just  sufficient  water  to  wet 
mas?  shall  be  added,  so  that  when  it  is  rammed,  in  place  a 
film  of  moisture  shall  appear  on  top.  All  exposed  surfs  ces 


shall  be  covered,  with  a  finishing  coat  of  mortar  three-eights 
(s/8")  inches  in  thickness,  composed  of  one  (1)  part  of  the 
cos  nt  thoroughly  mixed  with  one  and  one-half  ( 1  1/2 )  parts 
of  the  fine  granite  screenings.  Before  the  concrete  sets, 
curh  and  gutter  snail  he  cut  into  sections  not  exceeding  six 
(6')  feet  in  length. 

The  gutter  flag  must  be  eighteen  (18")  wide  and  five 
(5")  inches  thick;  the  euro  must  he  seven  (7")  inches  thick 
throughout,  except  at  the  upper  face  corner,  which  is  to  be 
rounded  to  a  radius  of  one  and  one -half  (1  l/S" )  inches.  The 
height  of  tie    curb  above  the  gutter  flags  will  be  twelve 
( 12"  )  inches. 

PREPARATION  OP  SUB-GRADE. 

Where  filling  is  required  it  shall  be  of  earth  or 
cinders,  free  fjcr  animal  01  vegetable  matter,  and  shall  be 
deposited  in  layers  of  not  more  than  two  (2')  feet  in  thick- 
ness, and  shall  be  thoroughly  compacted. 

All  necessary  filling  to  bring  the  street  to  sub-grade 
and  to  properly  back-fill  the  curb,  shall  be  deposited  on  the 
street  before  any  curb  is  set. 

In  all  cases  where  curb  is  set  the  back-filling  shall 
have  a  berme  of  at  least  four  (41)  feet  behind  the  curb,  at 
the  top  thereof,  with  a  slope  of  one  and  one -half  (1  l/2) 
horizontal  to  one  (1)  vertical. 

Where  cutting  is  required  the  earth  must  be  excavated  to 
such  depth  as  may  be  necessary  to  bring  the  roadway  to  . 
proper  sub-grade  after  having  been  thoroughly  compacted. 
The  road-way  shall  be  brought  to  sub -grade  by  < 


filling  "as  may  be  necessary;  said  subgrade  shall  Toe  eleven 
and  one-half  (11  1/2")  inches  below  and  parallel  with  the  top 
of  the  finished  pavement  after  having  bean  thoroughly  cob  :C- 
ted  and  secured  from  further  settlement  by  flooding,  ramming 
or  rolling,  or  all, as  may  be  deemed  necessary  by  the  Eng~: 
C01I ORE  IE  FOUNDATION. 

or.  the  sub-grade  as  above  prepared  shall  be  laid  a 
foundation  of  Portland  cement  concrete  to  a  uniform  thickness 
of  six  ( 8"  )  inches. 

. 

In  making  the  concrete,  Portland  cement  shall  be  used 
and  ordinarily  will  be  subjected  to  the  following  Inspection 
and  tests; 

Fineness.  It  shall  be  so  ground  that  ninety-two  {92)  pe: 
cent  •-ill  pass  through  a  standard  No.  loo  sieve  having  10,000 
meshes  per  square  inch. 

Soundness.  It  shall  meet  the  requirements  of  the  "Boil- 
ing" test. 

Setting.  The  cement  when  mi::ed  with  twenty  (20)  per 
co  x.  of  water,  by  measure,  shall  take  initial  set  in  not 
less  than  -forty-five  (45)  minutes. 

Strength.  .Briquettes,  one  (1")  inch  square  in  section, 
shall  develop  the  following  ultimate  tensile  strength; 
Heat —  one  day  in  air  and  six  (6)  days  In  water,  400  pounds. 
uric  (1)  part  cement  to  three  (3)  parts  sand  as  hereinafter 

i  ied,  ^T1~  (1)  day  in  air  and  sin  (6)  days  in  water,  175 
pounds  ;  ..    nail  show  a  gradual  increase  in  strength  of 
fifteen  (15)  per  cent,  at  the  end  of  tw    .  -    rt  (28)  days. 


les  of  :he  cement  which  it  is  proposed  to  use  in  the 
work,  shall  be  submitted  to  the  Board  of  Local  Improvements 
•:    eh  Quantities,  and  at  such  tine  and  place,  as  will 
le  11    make  all  required  tests. 

The  Board  of  Local  Improvements  reserves  the  right  to 
reject,  without  recourse,  any  cement  which  is  not  satisfact- 
ory, whetner  for  reasons  mentioned  in  these  specifications  or 
for  any  good  era  sufficient  cause. 

All  oe-ent  to  be  used  in  the  concrete  foundation  must  be 
delivered  on  the  work  in  approved  packages  bearing  the  name, 
brand  or  stamp  of  the  manufacturer.  It  shall  be  thoroughly 
pre  scted  from  the  weather  until  used,  in  such  manner  as  may 
b  olir  cted. 

SAND. 

The  sand  used  in  making  the  concrete  shall  be  clean, 
dry,  ;,ree  from  dust,  loam  and  dirt,  of  sizes  ranging  from 
ov.   -Irhth  (l/8")  down  to  the  finest,  and  in  sue/  proportion 
that  the  voids  as  determined  by  saturation  shall  not  exceed 
thirty-three  (33)  per  cent,  of  the  entire  volume,  and  it 
shall  weigh  not  less  than  one  hundred  (100)  pounds  per  cubic 
foot . 

No  wind -drifted  sand  shall  be  used. 

The  sand  when  delivered  on  the  street  shall  be  deposited 
oi  flooring  and  kept  clean  until  used. 
CRUSHED  STONE. 

The  crushed  stone  used  in  making  the  concrete  shall  be 
of  the  best  quality  of  limestone,  clean,  free  from  dirt, 
broken  so  as  t       re  not  more  than  two  (2")  inches  and  not 


less  then  one  (1")  inch  in  any  dimension. 

The  stone  when  delivered  on  the  street  shall  be  depositr 
ed  on  flooring  and  Kept  clean  until  need. 
MIXING  AND  LAYING  OF  CONCRETE. 

The  concrete  shall  be  mixed  on  movable  tight  iron  plat- 
forms of  such  size  as  shall  accommodate  the  manipulations 
hereinafter  specified. 

The  cement,  sand  and  stone  shall  be  mixed  in  the  follow- 
ing proportions;   One  (1)  part  of  cement,  three  (3)  parts  of 
sand  and  seven( 7 )  parts  of  crushed  stone.  The  sand  and  cement 
shall  be  thoroughly  mixed,  dry,  to  which  sufficient  water 
shall  be  added  and  thee  made  into  a  stiff  mortar.  The  crushed 
stone  shall  t       ...  corp0rated  in  the  mortar 
and  the  mass  thoroughly     L,  :  Idi    rater  from  time  to 
as  the  mixing  progresses,  unt:;l  each  particle  of  stone  i- 
covered  with  mortar. 

The  concrete  shall  be  removed  from  the  platform  with 
shovels  and  deposited  in  a  layer  on  the  roadway  in  sv 
titles  that  after  being  rammed  in  place  it  shall  be  of  the 
required  thickness  and  the  -upper  shall  be  smooth  and  five  and 
one-half  (5  1/2 ")  inches  below  and  parallel  with  the  top  of 
the  finished  pavement. 

Durj       progress  of  the  work  the  sub-grade  must  be 
kept  moist. 

The  concrete  shall  be  sprinkled  so  as  to  prevent  c  ;~  - 
ing  in  hot  weather,  and  shall  be  protected  from  injury  at  all 
times,  and  shall  lay  at  least  seven  days  before  being  cov 
with  the  wearing  surface,  on  a  longer  time  If 


ary. 

[ION. 
c  ic      our  --ion  shall  be  spread  a  layer  of 

sand  in  such  quantity  as  to  insure,  when  compacted,  a  uniform 
thickness  of  one  (1")  inch. 

On  surfacing  said  layer  of  sand  the  contractor  or  con- 
tractors shall  use  such  guides  and  templets  as  the  Engineer 
may  direct . 

WEARING  SURFACE. 

Upon  the  layer  of  sand  as  above  specified  shall  he  plac- 
ed the  brick  of  such  quality  and  in  sue.  manner  as  herein- 
after specified. 

quAiy- 

The  brick  zo   he  used  shall  he  of  the  best  quality  of 
vitrified  paving  brick.  Salt  glazed  brick-  will  not  be  re- 
ceived. 

The  dimensions  of  the  brick  used  shall  be  the  same 
throughout  the  entire  work  in  any  particular  case,  and 
be  not  less  thar  eight  (8")  inches  in  length,  four  (4")  inch- 
es in  depth,  and  two  av.d  one-half  (2  1/2 ")  inches  in  thick- 
ness, with  rounded  edges  to  a  radius  of  one-quarter  (l/4")  of 
an  inch. 

Said  brick  snail  be  of  a  Kind  .  -  ed  vitri- 

fied paving  brick  and  shell  be  repressed  to  the  extent  that 
the  maximum  amount  of  material  is  forced  into  them.  They 
shall  be  free  from  lime  arid  o1  ies,  shall  be  as 

nearly  uniform  in  every  respect  a«  possible,  shall  be  burned 
so  as  to  secure  the  maximum  hardnesi  ,  so  annealed  as  to  reach 


the  ultima      ree  of  .oiu        i  thoroughly  vitrified 
as  to  make  a  homogeneous  masE . 

The  bricks  shall  be  free  fro.,  all  laminations  caused  by 
the  process  of  manufacture,  and  free  from  fire  cracks  or 
checks  of  more  than  superficial  character  or  extent. 

A  specimen  brick,  shall  be  submitted  to  a"water  absorp- 
tion" test,  and.  if  such  brick  show  a  water  absorption  exceed- 
ing three  (3)  per  cent,  of  theii  we:   t  when  dry,  the  same 
shall  be  rejected.  Such  "water  absorption"  test  shall  be  made 
by  the  Board  of  Local  Improvements  of  one  City  of  Chicago,  in 
the  following  manner,  to  wit;   Not  less        roe  (3)  bricks 
shall  be  broken  across,  thoroughly  dried,  and  then  immersed 
in  water  for  seventy-two  (72)  hours.  The  absorption  shall 
then  be  determined  by  the  difference  between  the  weight  dry 
and  the  weight  at  the  expiration  of  said  seventy-two  (72) 
hours . 

Twenty  or  more  specimen  bricks  shall  be  furnished  foi 
submission  to  the  "abrasion"  test  by  the  Board  of  Local 
Improvements.  Suc^.  test  shall  be  made  i       allowing  mi 
to  wit ;   Such  specimen  brick  or  a  sufficient  number  to  fill 
15  per  cent  of  tiie  volume  of  the  rattler  shall  be  submitted 
to  a  test  for  one  hour  in  the  machine  known  as  the  "Rattler," 
which  shall  measure  twenty  (20")  inches  in  length  and  twenty- 
eight  (28")  inches  in  diameter,  inside  measurement,  and  shall 
be  revolved  at  the  rate  of  thirty  (30)  revolutions  per 
minute.  If  the  loss  of  weight  by  abrasion  during  such  test 
shall  exceed  twenty  (20)  per  cent  of  the  original  weight  of 
the  brick  tested,  then  such  brlcK  shall  be  rejected. 


All  bricl-  ecific  gravity  of  not  less 

two  and.  one-tenth  (2  l/io),  as  determined  by  the  formula 

specific  gravity  equals  -^ — ;  where  W  equals  weight  of  brick 
dry,  W*  equals  weight  of  brick  after  being  immersed  in  water 
for  seventy-two  (72)  hours,  and  w"  equals  weight  of  brick  in 
water. 

hoy;  laid. 

All  bricks  shall  be  delivered  on  the  work  in  barrows, 
and  in  no  case  will  teams  be  allowed  on  the  street  before  the 
wearing  surface  is  rolled. 

Broken  bricks  can  only  be  used  to  break  .joints  in  start- 
ing courses  and  in  making  closures,  but  in  no  case  shall 
than  half  a  brick  be  used. 

The  bricks  shall  be  laid  on  edge,  close  together,  in 
straight  lines  across  the  roadway,  between  gutters,  and  at 
right  angles  to  the  curbs  and  perpendicular  to  the  grade  of 
the  street. 

The  joints  shall  be  broken  by  a  lap  of  not  less  than 
three  ( 3" )  inches. 

The  bricks  when  set  shall  be  rolled  with  a  roller  weigh- 
ing not  less  than  five  (5)  tons  until  the  bricks  are  well 
settled  and  made  firm.  Or,  the  bricks,  when  set,  shall  be 
thoroughly  rammed  two  or  more  times.  The  ramming  to  be  done 
under  a  flatter,  with  a  paving  rammer  weighing  not  less 
thirty  (30)  pounds,  the  iron  of  the  rammer  face  in  no  case  to 
come  in  contact  with  the  pavement . 

Afffeer  rolling  and  ramming,  all  broken  brick  found  in  the 
pavement  must  be  removed  at  once  and  replaced  by  sound  and 


perfect  brick. 

PITCHING  OR  GROUTI:   A    TOP  DRESSING. 

When  the  brick  are  thoroughly  bedded,  the  surface  o 
pavement  must  be  true  for  grade  and  crown.  The  surface  of  tine 
pavement  snail  he  swept  clean,  and  the  joints  or  spaces  be- 
tween the  brick  shall  be  completely  filled  with  a  paving 
pitch  is  the  direct  result  of  the  distillation  of  "straight 
run"  coal  tar,  and  of  such  quality  and  consistency  as  shall 
be  approved  by  the  Board  of  Local  Improvements.  The  pitch 
must  be  used  at  a  temperature  of  not  less  than  280  degrees 
Fahrenheit. 

V/hen  the  brick  are  thoroughly  bedded,  the  surface  o: 
pavement  must  be  true  for  grade  and,  crown.  The  surface  of 
the  pavement  snail  then  be  swept  clean,  and  the  joints  or 
spaces  between  the  bricks  shall  be  filled  with  a  cement  grout 
filler  composed  of  limestone  65  per  cant.,  furnace  slag  25 
per  cent,  and  potters'  clay  10  per  cent.,  to  be  made  as  fol- 
lows; The  above  material  in  the  proportions  stated  shall  be 
mixed  together  and  ground  into  an  impalpable  powder, 
burned  in  kilns  until  reduced  to  clinker  after  which  it  shall 
again  be  ground  into  an  impalpable  powder.  Equal  portion  of 
said  grout  and  clean  sharp  sand  shall  then  be  thoroi 
ed,  and  sufficient  water  added  to  bring  the  mixture  to  such 
a  consistency  as  will  allow  it  to  run  to  the  bottom  of  the 
joints  between  the  brick.  After  said  joints  arc  filled  to  the 
top,  the  surface  shall  be  finished  off  smoothly  with  steel 
brooms. 

After  the  spaces  between  the  brick  have  been  filled  with 


0. 


the  pitch  or  grout  as  above  specified,  the  surface  of  t] 
pavement  shall  then  receive  a  one-half  (l/2»)  inch  dressing 
of  sand,  evenly  spread  over  the  whole  surface. 

Where  cement  grout  is  used  as  a  filler  the  pavement  must 
be  hept  clear  of  traffic  for  a  period  of  four  (4)  days  after 
the  application  thereof. 
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